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BCTPEHAEMOCTb OnYXOJIEH Y PHOXINUS PHOXINUS (L.), 

HX BJIHBHHE HA OPrAHH3M TOJIBBHA, ErO nAPA3HTOa>AYHy 
H KOMnOHEHTHOE COOBmECTBO ETO nAPA3HTOB 

© T. H. ^opobckhx, B. A. Ce^pHceBa, B. Y. CTenaHOB, 3. H. Bo3HaK 

OnyxojiH y Phoxinus phoxinus (L.) H3 BepxHero TeneHHH p. IleHopa Moryr BCTpenaTb- 
ch y pbi6bi Bcex B03pacT0B, ho name apyrax hmh nopaxeH rojibHH b B03pacTe 0+—1+. 
3KCTeHCHBHOCTb nopaxeHHH ero onyxojiHMH KOJieOjieTcn ot 0.02 no 3 %. Ha pbi6e ooto- 
BpeMeHHo OTMenajiH ot 1 no 3 onyxonen. 

Han^eHHbie onyxojiH HaxoflHTCH b coctohhhh nporpeccHH. ITo nepH(J)epHH cepoBa- 
TO-nepHbix onyxojieH o6mhho npocMaTpHBaeTCH rniOTHan Kancyjia, neTKO omejraiomafl no- 
paxeHHyio TKaHb ot MbimeHHbix bojiokoh. B onyxojrax HHTeHCHBHO-HepHoro UBeTa HaOjiio- 
AaeTCH npopacTaHHe kjictok onyxojiH b npmie>KamyK) nonepeHHo-nojiocaTyio MycKyjiaTypy. 
Ha Bcex npenapaTax H0B006pa30BaHHH o6Hapy>xeHbi pe3KO Bbipa>KeHHbie HexpoTHHecKHe 
npoueccbi. Y npeoGjia^aiomero OojibiiiHHCTBa onyxojieH npoHCxo^HT HHTeHCHBHaa 3aKJiaji- 
Ka KpoBeHocHbix cocyaoB. Y HecKOjibKHX oco6en rojibHHa OTMeneHbi MeTacTa3bi b pa3JiHH- 
Hbix opraHax. 

H3MeHeHne cj)H3HOJiorHHecKoro coctohhhh opraHH3Ma rojibHHa B03pacTa 1+ c onyxo- 
JIHMH npHBOflHT K TOMy, HTO Ha (J)OHe COXpaHeHHH npaKTHHeCKH OflHHaKOBOTO C nByXJlQT- 
hhmh xo3neBaMH 6e3 onyxojieH HaOopa napa3HTOB h KOJinnecTBa hx oco6en cooOmecTBa 
napa3HTOB pbi6bi c onyxojiHMH HMeiOT 4 rpynnbi bhjiob, a cooOmecTBa napa3HTOB oco6en 
6e3 onyxojieH — 3. CooOmecTBa napa3HTOB mojiojih rojibHHa c onyxojiHMH no HHCJiy rpynn 
BHflOB H KOJIHHeCTBy 0 C 06 eil napa3HTOB B HHX He OTJIHHaiOTCH OT COOOmeCTB napa3HTOB 
pbi6bi 6e3 onyxojieH, ho hhcjio bhjiob napa3HTOB b hhx pa3JiHHHO. 


Bee 6ojibinee 3HaneHHe npnoSpeTaeT KOMnjieKCHan CHCTeMa HaOjno^eHHH 3a 
COCTOHHHeM Cpe^bl, HTO n03B0JIHeT OUeHHBaTb H np0TH03Hp0BaTb H3MeHeHHH B 
6Hoc(J)epe hjih b oraejibHbix ee nacTHx. ^jih tbkoh ouchkh Hcnojib3yiOT pa3Hbie 
MeTo^bi Hccjie^oBaHHH. TaK, noKa3aTejieM 6jiacTOMoreHHoro 3arpn3HeHHH nin- 
poc(J)epbi Gjiaro^apn ycTaHOBjieHHOH cbh3h nacTOTbi onyxojieH y pbi6 co CTe- 
neHbio 3arpH3HeHHH bo^ocmob (Eotobckhh, XyziojieH, 1987, h #p.) cji)okht pe- 
rncTpauHH h aHajiH3 onyxojieH y BoaHbix ^CHBorabix. HanGojibineH HH(J)op- 
MaTHBHOCTbio npw 3 tom oOjia^aeT 3nH300TOJiorHHecKoe H3yneHHe onyxojieBoro 
(J)OHa y th^po6hohtob (MjibHHUKHH h ,ap., 1994; KypoBCKan, flaBbmoB, 2003). 

Onyxojib — 3to CBoeo6pa3Hoe, peaKTHBHoe, pe3KO naTOJiorHnecKoe pa3pac- 
TaHHe TKaHH KaKoro-jinOo opraHa, OTjiHHaiomeecH ot hcxo^hoh CTpyKTypbi (Ara- 
noBa, ByrpHMOBa, 1984). 06pa30BaHHe onyxojieH — oto npouecc, ocHOBHbiM 
npoHBjieHHeM KOToporo cji)okht MecTHoe pa3pacTaHHe TKaHH, OKa3biBaiomee na- 
TOJiorHHecKoe B03£eHCTBHe Ha opraHH3M b uejiOM, Bbi3biBan pa3^paxeHHe TKa- 
Hen, BocnajieHHe, HapymeHHe o6MeHa BemecTB h zip. (Xy^ojieH, 1976). 
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Uejib pa6oTbi — onpe^ejieHHe nacTOTbi BCTpenaeMOCTH onyxojien y rojibn- 
Ha H3 BepxHero ynacTKa p. rienopbi (KOop^HHaTbi MecT c6opa Maiepnajia: 
ycTbe p. TapeBKa — 58°28'05" b. r., 62°03'41" b. hi.; ycTbe p. IUaHTaHOBKa — 
58°10'34" b. r., 62°0r37" c. in.; ynacTOK peKH b panoHe noc. flKiiia — 

56°50'46" b. r. 9 61°49'05"c. in.), BbincHemie B03,aeHCTBHfl H0B006pa30BaHHH Ha 
ero napa3HTo4)ayHy h CTpyKTypy KOMnoHeHTHoro coo6mecTBa ero napa3HTOB. 

IlOR C006meCTB0M MbI IIOHHMaeM «COBOKynHOCTb COBMeCTHO o6HTaiomHx 
OpraHH3MOB pa3HbIX BHROB, npe^CTaBJIHIOmyK) C060H 3K0JI0rHHeCK0e e^HHCT- 

bo...» (BHOJiorHHecKHH..., 1986: c. 595). 

B 3toh pa6oie iiomhmo Hcnojib30BaHHH o6menpHHHToro onncaHHH KOMno- 
HeHTHbix coo6mecTB (riyraneB, 1999, 2000, h £p.) Mbi yHHTbiBajin h ojmoKJie- 

TOHHblX napa3HTOB H He TOJIbKO HHCJIO 0C06eH napa3HTOB, HO H ^aHHbie 06 HX 
ycjiOBHOH OnoMacce, KpoMe Toro, 6bum Hcnojib30BaHbi rpacjjHHecKHH cnoco6 
OTpaxceHHH CTpyKTypbi cooOmecTBa h KOJiHHecTBeHHan oueHKa ee coctohhhh 
(flopoBCKHx, 2001, 2002a, 6, h Rp.). 

ycjiOBHan OnoMacca — npHBejieHHbiH JiHHeHHbiH pa3Mep burb, yMHOxceHHbiH 
Ha hhcjio HaiijieHHbix ero ocoOeii. ripHBejieHHbiH JiHHeHHbiH pa3Mep bhrb — 
cpejiHee reoMeipHHecKoe H3 MaKCHMaiibHbix 3HaneHHH zuihhm, niHpHHbi h bh- 
coth Tejia napa3HTa jiaHHoro bhrb. nojiyneHHyio BeJiHHHHy moxcho ncnojib30- 
BaTb KaK xapaKTepHCTHKy burb b cociaBe paccMaipHBaeMoro KOMnoHeHTHoro 
cooOmecTBa, xapaKTepH3yeMoro HMeiomeiiCH bm6opkoh. 

Bcjieji 3a riyraneBbiM (1999) Mbi Hcnojib30BajiH hohhthh: «KOMnoHeHTHoe 
coo6mecTBO» — rpynna bhjiob napa3HTOB, Hacejunoman nonyjrauHio xo3HHHa; 
«aBToreHHbie BH£bi» — bkrbi, 3aKaHHHBaiomHe xcH3HeHHbiH uhkji b npeaejiax 
rHjipo6HOueH03a; «ajuioreHHbie BHtfbi» — Hcnojib3yiOT pbi6 h 6ecn03B0H0HHbix 
KaK npoMexcyTOHHbix xo35ieB, 3aBepma5i pa3BHTHe b nrauax h MJieKonHTaioinHX, 
JIH60 B n03BOHOHHbIX, B OCHOBHOM CBH3aHHbIX C CyilieH; «BMJIbI—CneUHaJIH- 
cth» — bhrm, BCTpeHaiomHecH TOJibKO y pbi6 ojiHoro BH£a, poRB hjih jiaxce 
ceMeiiCTBa; «BH£bi—reHepajiHCTbi» — o6mhho npHyponeHbi k HecKOJibKHM po- 
RBU HJIH CeMeHCTBaM pbl6. 


MATEPHAJI H METOflHKA 

Pbi6a OTJiOBjieHa BOjiHbiM canKOM. 06pa6oTKa HXTHOJiorHnecKoro Maiepnaiia 
npoH3BejieHa no oOmenpHHHTOH MeTOjiHKe (ripaBjiHH, 1966). Bo3pacT pbi6bi 
onpejiejieH no nernye h OTOJimaM. 

06T>eMbi BbiOopoK zuih c6opa napa3HTOB h rncTOJiorHHecKHx HCCJieziOBaHHH, 
xapaKTepncTHKH nccjieziOBaHHOH pbi6bi npHBejieHbi b Ta6ji. 1. Pbi6y cpa3y (Jdhk- 
cnpoBajin b 10%-hom pacTBope 4>opMajiHHa h xchjikocth By3Ha. C6op napa3H- 
tob npoH3Be^eH no o6menpnHHTOH MeTOjiHKe (EbixoBCKan-naBJiOBCKafl, 1985). 
Ha HajiHHHe napa3HTOB npocMaTpHBajin h ocaaoK, o6pa30BaBiHHHCH b Maiepn- 
aiibHbix OaHKax, b kotophx jiepxcajin pbi6y ro bckphthh. 

ripn THCTOJIOrHHeCKOM HCCJiejIOBaHHH H0B006pa30BaHHH H3rOTaBJIHBaJIH cpe- 
3bi tojiijuhhoh 0.5 mkm h MeHee. nojiyneHHbie npenapaTbi OKpauiHBajiH reMaTO- 
kchjihh—303hhom, a3yp—303HHOM h xcejie3HbiM reMaTOKCHJiHHOM no reitaeH- 
raiiHy. MHKpocjDOTOCbeMKy npenapaTOB BbinojiHHJiH c noMombio MHKpocKona 
MHKME/l,— 2, cHaOxceHHoro uh^poboh (jDOTOKaMepoii NIKON Coolpix 4500. 

fljiH onncaHHH cooOmecTB Hcnojib30BaHbi: 

1) HHJieKC pa3H006pa3HH KOMnOHeHTHbIX COOOmeCTB IIIeHHOHa 
Hp = -I Pil In Pil, Hb = -I Pi 2 In p i2 , 
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Ta6jiHua 1 

06i>eM Hccjie^oBaHHoro MaTepnajia h xapaicrepHCTHKH Hccjie^OBaHHbix oco6eM rojibHHa 
Table 1. Size of the material studied and characteristics of the examined minnow specimens 




KoJIHHeCTBO 
BCKpbITbIX pbl6 


JfriHHa Te;ia (AD), mm 

Bee Tejia, r 

BozioeMbi 

JXara JiOBa pbi6bi 

Bo3pacT pbi6bi 

Flpeflejibi 

Cpe^HBJi 
h ee ouiHbKa 

flpeziejibi 

CpeziHflfl 
h ee ouiH6Ka 


P. flenopa (ycTbe p. TapeBKH) 

04.08.2002 

To xce 

13.08.2003 

» » 

02.07.2004 

» » 

29.07-05.08.2004 

P. rienopa (ycTbe p. TapeBKH) 

15.08.2003 

To xce 

16.06.2004 

» » 

02.07.2004 

» » 

30.07.2004 

» » 

30.07.2004 

P. ilenopa (panoH noc. flKina) 

15.06.2004 

P. flenopa (ycTbe p. YHbfl) 

24.08.2004 

P. B. EMejib 

04.07.2000 

P. H. OMpa 

09.07.2002 

P. Koxchm 

06.07.2002 

To xce 

06.07.2002 


TojibHH c onyxojiflMH 


5 

1 + 

29.5-38.0 

18 

1 + 

31.0-61.1 

15 

0+ 

17.9-27.2 

23 

0+-1 + 

19.7-40.2 

TojibHH 6e3 onyxojien 

15 

1 + 

41.1-55.0 

15 

0+ 

20.0-24.0 

15 

0+ 

20.0-26.0 

15 

0+—1 • 

28.0-34.0 

15 

0+ 

12.0-18.0 

15 

0+—1 • 

23.0-28.0 

15 

0+ 

30.0-38.0 

15 

1+ 

38.0-43.0 

15 

1+ 

37.0-45.0 

5 

1+ 

36.0-48.0 

12 

0+—1 • 

26.0-32.0 


34.3 ± 1.6 

0.20-0.51 

0.43 ± 0.06 

42.3 ± 1.7 

0.40-1.70 

0.81 ±0.08 

21.4 ±0.7 

0.10-0.40 

0.17 ±0.03 

30.2 ± 1.0 

0.10-0.90 

0.42 ± 0.05 

48.4 ± 0.9 

1.50-2.90 

1.80 ±0.12 

21.6 ±0.4 

— 

— 

21.9 ±0.5 

— 

— 

30.6 ± 0.4 

0.32-0.50 

0.42 ± 0.02 

14.5 ± 0.4 

— 

— 

25.1 ±0.4 

0.18-0.35 

0.23 ±0.01 

32.9 ± 0.6 

0.40-0.80 

0.54 ± 0.03 

40.3 ± 0.5 

0.90-2.00 

1.32 ±0.08 

40.1 ±0.6 

0.70-1.20 

0.95 ± 0.04 

41.2 ±2.4 

0.70-2.20 

1.20 ±0.30 

29.4 ± 0.6 

0.25-0.60 

0.38 ± 0.03 




2) annexe BbipaBHeHHocTH bm/iob b coodmecTBe no odnanio 


E p = Hp/lnS, E b = Hb/lnS, 
3) HHfleKc flOMHHHpoBaHHH Eeprepa—FlapKepa 

dp Nmax/Nl, db Bpiax/ET) 


r^e S — KOJinnecTBO bhaob; Nt — o6mee xoanaecTBO ocodeii napa3HTOB Bcex 
BHflOB B C006meCTBe, JUIH MHKCOCnOpnflHH — UHCT; Nmax — HHCJIO ocodeii flO- 
MHHaHTHoro Bnna, ana MHxcocnopnanii — uhct; Bt — dnoMacca Bcex ocodeii 
napa3HTOB Bcex bhaob b coodmecTBe; B max — dnoMacca Bcex oco6eii noMHHaHT- 
Horo BHfla; ns — ancao ocodeii i-ro Bnaa; bi — dnoMacca i-ro Bnaa; pu — ot- 
HOCHTejibHoe odnjme i-ro Bnaa paBHoe nj/NT n pn — OTHoenTeabHoe odnane 
i-ro Bnna paBHoe bi/B-r. 

Ilpn nocTpoeHHH rpa<j}nxoB npnMeHeHbi HaTypajibHbie jiorapn(i>Mbi. HyMepa- 
nna BHflOB b coodmecTBax npoH3BeaeHa ot Bnaa c MaxcnMaabHbiM 3HaneHHeM 
dnoMaccw k Bnny c ee MHHHMaabHbiM 3HaaeHneM. 

PE3YJIbTATbI 

Bcmpe'iacMocrrib onyxojieu y. zojibsma. B paiiOHe ycTba p. IapeBKa 2 niona 
2004 r. cpean cerojieTKOB dbum nopaxceHbi onyxoaaMH okojio 3 % ocodeii, 
cpean pbid CTapinnx B03pacT0B — 0.4—1 %. B paiiOHe ycTba p. IIIaiiTaHOBxa 
31 moan 2002 r. noaoB03peabie roabaHbi c onyxoaaMH cocTaBaaan 0.3—0.4 %. 
B nepBOii aexaae aBrycTa 2002 r. b paiiOHe ycTba p. rapeBxa pbid CTapinnx bo3- 
pacTOB c onyxoaaMH dbuio 0.15—0.20 % ot odmero ancaa ocodeii roabaHa b 
CTaiiKe; 1 aBrycTa 2003 r. — 0.1 %; 13 aBrycTa 2003 r. nopaxceHHOCTb onyxoaaMH 
AByxjieTHero roabaHa b pa3Hbix CTaiiKax xoaedaaacb ot 0.02—0.2 ao 2—3 %; 
b nocaenHeii aexaae nioaa h b Haaaae aBrycTa 2004 r. norm ocodeii npoimioro 
roaa poxcneHna c onyxoaaMH b CTaiixax dbiaa 0.2—1.4 %, cpean pwd CTapinnx 
B03pacTOB ocodn c onyxoaaMH cocTaBaaan MeHee 0.02 %. 

Hcxoaa H3 HMeioinHxca naHHbix caenyeT, hto onyxoan MoryT BCTpeaaTbca 
y pbidbi Bcex B03pacTOB, ho name apyrnx hmh nopaaceH roabaH b B03pacTe 
0+—1+. 3xcTeHCHBH0CTb nopaaceHHa ero onyxoaaMH xoaedaeTca ot 0.02 ao 
3 %. Ha pbide oaHOBpeMeHHO OTMeaaan ot 1 ao 3 onyxoaeii. 

Oco6eHHOcmu eoAbma, nopaoKeHHoeo onyxoAXMU. B Haaaae nroaa roabaHbi c 
onyxoaaMH b cbocm noBeaeHnn hhhcm He OTanaaioTca ot 3aopoBbix ocodeii. 
B aBrycTe doabHbie ocodn H 3 deraioT tc i ichhh, ohh ocTOpoacHbi, OTxoaaT ot can- 
xa nan aoBymxn paHbine apyrnx, x npnMaHxe noaxoaaT no3xe apyrnx, aepacaT- 
ca Ha xpaio CTanxn, npn .tbh>kchhh caeayioT b xoHne CTaiixn, Ha reacHne nayr 
HeoxoTHO. Ocodn c nopaxenneM raa3 n npn Haanann onyxoaeii Ha xoHne roao- 
bm nMeioT doaee CBeTaooxpaiueHHoe Teao, aeM 3aopoBbie ocodn. Ocodn de3 
onyxoaeii aacTO OTroHaioT doabHbix ocodeii ot npnMaHxn n H3roHaioT nx H3 
neHTpa CTaiixn. 

ToabaH (B03pacT 1+) c onyxoaaMH HMeeT doaee Meaxne pa3Mepbi n MeHb- 
innii Bee Teaa no cpaBHeHHio c oaHOB03pacTHbiMH 3X3eMnaapaMn de3 onyxoaeii, 
ho aaa Hero xapaxTepHa Hecxoabxo doabinaa ynnTaHHOCTb (Tada. 2), hto, bh- 
anMO, CBa3aHO c yBeanaeHneM Beca Teaa pwdw 3a caeT pa3pocmnxca onyxo¬ 
aeii. nocaeaHee odnacHaeTca doaee bhcoxhmh TeMnaMn pa3MHoaceHna paxo- 
bwx xaeTOx no cpaBHeHHio c HopMaabHbiMn (Xyaoaeii, 1999). Ocodn B03pac- 
Ta 1+ c onyxoaaMH nMeioT n Hecxoabxo MeHbinnii TeMn pocTa no cpaBHeHHio 
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Ta6jiHua 2 

Pa3Mepbi h Bee Tejia rojiwma H3 BepXHero tchchha p. rienopbi b panoHe ycTb« p. TapeBKH 
Table 2. Body length and weight of the minnow from the upstream of the Pechora River near the Garevka River entry 


noKa3aTejiH 

fOJIbHH c OnyXOJIHMH 

roJibHH 6e3 onyxojien 

tst 

P 

npe^ejibi 

CpeaHHH 
h ee oumbKa 

flpeaejibi 

CpeflHHH 

h ee oumOKa 



f ojibBH 1+ (aBrycT 2003 r.) 




fljiHHa Tejia (AD), mm 

24.1-55.6 

38.0 ± 1.48 

39.3-76.0 

49.8 ± 1.49 

5.619 

< 0.001 

Bee Tejia, r 

0.3—3.6 

1.0 ±0.14 

0.8—5.9 

1.9 ±0.19 

3.814 

< 0.001 

K03(J)(J)HUHeHT ynmaHHOCTH* 

1.22-2.35 

1.66 ±0.07 

1.23-1.59 

1.40 ±0.02 

3.571 

< 0.001 

Hhcjio HccjieztOBaHHbix pbi6 

25 1 

32 

- 

- 



TojibflH 0+ (2 Hiojifl 2004 r.) 




fljiHHa Tejia (AD), mm 

17.9-27.2 

21.4 + 0.7 

20.0-26.0 

21.9 ±0.47 

0.447 

» 0.05 

Bee Tejia, r 

0.1—0.4 

0.17 ±0.03 

— 

— 

— 

— 

Ko3(J)(J)HuneHT ynmaHHOCTH 

0.92-2.80 

1.57 ±0.12 

— 

— 

— 

— 

Hhcjio HccjieztOBaHHbix pbi6 

1 15 1 

15 

- 

- 


fojibHH 0+ (KOHeu hiojib—H anajio aBrycTa 2004 r.) 



fljiHHa Tejia (AD), mm 

19.7-40.2 

30.2 ± 1.0 

29.0-34.0 

30.5 ± 0.45 

0.804 

» 0.05 

Bee Tejia, r 

0.1—0.9 

0.42 ± 0.05 

0.30-0.50 

0.34 ± 0.02 

0.293 

» 0.05 

Ko3(J)(J)HUHeHT ynmaHHOCTH 

0.91-1.92 

1.41 ±0.06 

1.06-1.48 

1.21 ±0.03 

0.645 

» 0.05 

Mhcjio HccjieaoBaHHbix pbi6 

20 

12 

— 

— 


npHMenaHHe. * — KoacJxjMUHeHT ynmaHHOCTH paccnmaH no OyjibTOHy. 


to 

to 

VO 



Ta6;mua 3 

TeMnbi pocTa nwibsma H3 pa3Hbix boaocmob 
Table 3. Growth rate of the minnow from different reservoirs 


PacHHCJieHHbie 

zyiHHbi 

EaccefiH p. TleMopbi 

EacceftH p. Bbmerflbi 

PafloH ycTbfl p. fapeBKa 

P. Kojina 
n — 34 

P. KctfKHM 
n = 5 

p. KbIJITbIMbK) 

n = 13 

p. HOBbK) 

n = 30 

ro^bflH 
c onyxoJiHMH 
n = 10 

rojibHH 

6e3 onyxoJieft 
n = 32 

LI 

30.1 

32.7 

33.9 

29.4 

26.6 

25 

L2 

— 

48.0 

47.3 

— 

41.7 

42.7 

L3 

— 

- 

65.5 

- 

— 

- 


co 3flopoBbiMH 3K3eMnjiapaMH 1+, xoth hx TeMn pocTa Bbiuie TaxoBbix rojibHHa 
H3 Majibix pex 6accettHa cpeflHero TeneHHH p. Bbmerflbi (Ta6ji. 3). 

B to xce BpeMfl pa3JiHMHH b Bece, anHHe Tejia h ynmaHHOCTH cerojieTKOB 
rojibflHa c onyxojiflMH h 6e3 onyxojieH b o6a cpoxa Ha6.riiofleHHJt cTaracTHHecKH 
HeaocTOBepHbi (Ta6ji. 2). 

JIokgaU 30 U,uh u xapa/cmepucmwcu onyxoixeu. OnyxojiH OTMeneHbi y roJibflHa 
Ha njraBHHKax, rojioBe, ciihhhoh h 6pk>uihoh ctopoHax Tejia (phc. 1). Oco6eH- 
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Phc. 1. JloKajiH3atiH5t onyxojieii y rojibjma h 3 BepxHero TeneniiB p. flewopbl. 

Fig. 1. Tumors’ localization in the minnow from the upstream of the Pechora River. 













Ta6jiHua 4 

XapaKTepncTHKH onyxojieft ot rojibHHa H3 p. rienopa b paftoHe ycTbH p. TapeBKa 


Table 4. The characteristics of: tumors in the minnow 
from the Pechora River near the Garevka River entry 


PaaMepbi onyxojieH, mm 

^atbi c6opa Matepnana, hhcjio HayneHHbix onyxojieH 

04.08.2002 
n- 5 

13.08.2003 
n- 18 

02.07.2004 
n - 15 

29.07-05.08.2004 
n= 23 

/biHHa 

nperiejibi 

2.9—7.4 

2.2—9.2 

0.2—4.8 

1.1-4.9 


CpemHHH 

5.0 ±0.8 

4.6 ± 0.4 

2.6 ± 0.3 

3.5 ±0.2 

HlnpHHa 

riperiejibi 

2.7—4.7 

2.3—6.9 

0.2-4.1 

o 

1 

Ln 


CperiHHH 

3.7 ±0.4 

3.8 ± 0.3 

1.5 ±0.3 

2.5 ±0.2 

Bbicoia 

Ilpeflejibi 

1.3—4.8 

0.9—6.8 

0.1—4.1 

0.5—4.4 


Cpezmaa 

3.4 ±0.7 

3.8 ± 0.4 

2.4 ±0.3 

2.6 ±0.2 

Bee onyxojiH, r 

npeaejibi 

— 

— 

0.01-0.04 

0.005-0.10 


Cperumn 

— 

— 

0.022 ± 0.002 

0.028 ± 0.005 

flojiH onyxojiH ot Beca 

riperiejibi 

— 

— 

5.0-40.0 

1.4-22.2 

Tejia, % 

CpeflHHH 

— 

— 

16.7 ± 2.4 

7.56 ± 1.03 

/biHHa Tejia pbi6bi 

flpe/iejibi 

29.5-38.0 

31.0-61.1 

17.9-27.2 

19.7-40.2 


CpertHHH 

34.3 ± 1.6 

42.3 ± 1.7 

21.4 ±0.7 

30.2 ± 1.0 


ho nacTO onyxojiH Haxozurrcfl Ha ronoBe, pzie ohm jioKajiH3yiOTCH Ha xcaBepHbix 
KpbiuiKax, rjia3ax, hcjhocthx. Pa3Mepbi onyxojiett ziaHbi b Ta6;i. 4. OnyxojiH y 
pbi6 B03pada 1+ HecKOJibKO KpynHee, hqu y cerojieTKOB. OTHOCHTejibHbiH Bee 
onyxojiH, BbipaxceHHbiH b npoueHTax ot Beca Tejia pbi6bi, b Hanane hiojih Bbmie, 
neM b KOHLte 3Toro Mecflua, ho Bee onyxojiett h hx pa3Mepbi b Hanajie h koh- 
ue MecHixa npMMepHO oztHHaKOBbi (Ta6;i. 4). OnyxojiH OKpameHbi b hhichchb- 
HO-nepHbiH m cepoBaTO-HepHbiM ubct. 

no nepH(j)epHH cepoBaTO-nepHbix onyxojieH o6biHHO npocMaTpHBaeTCH roiOT- 
Han Kancyjia (pmc. 2), hctko oxztejiHiomaH nopaxceHHyio TKaHb ot MbimeHHbix 
bojiokoh. B onyxojiHx HmeHCMBHO-nepHoro UBeTa Ha6jno,aaeTCH npopacTaHHe 
KJieTOK onyxojiH b npHJiexcamyio nonepeHHO-nojiocaTyio MycKyjiaTypy (pnc. 3). 
Ha Bcex npenapaTax H0B006pa30BaHHH o6Hapy>KeHbi pe3KO BbipaxceHHbie He- 
KpoTHHecKHe npoueccbi. B npeoSjiaziaiomeM SojibiuHHCTBe onyxojieH npoTexaeT 
HHTeHCHBHan BacKyjiHpH3aifHH, npMneM KpOBHHOH noTOK o6HapyxceH eme ro 
nojiHoro 4>opMHpoBaHHH KpOBeHOCHbix cocyztOB, hto, BHflHMO, o6ecneHHBaeT 
nMTaHMe onyxojiH. Y HecKOJibKMx ocoSen rojibRHa OTMeneHbi MeTacTa3bi b pa3- 
jihhhhx opraHax. 

FjiaBHbIMH npHHHHaMH B03HHKH0BeHHH OnyXOJieH y pbl6 HBJIHIOTCH BHpyCbl, 
napa3HTapHbie HHBa3HH, KaHixeporeHHbie xHMMHecKHe BemecTBa, paziHaiiMH, Ha- 
pymeHHH reHeTHnecKOH mjim ropMOHajibHOH npnpozibi (Botobckhm, XyaojieH, 
1987; Botobckhm, 1997; )KHMyjieB, 2003; KypoBCKan, JJaBbiaoB 2003, h zip.)- 
BojibiHHHCTBO KaHiieporeHHbix BemecTB h HeKOTopbie BHpycbi, Bbi3biBaiomHe paK 
y pbi6, MoryT B03zteHCTB0BaTb m Ha JiiozieH, nonazian b mx opraHM3M c pbi6on 
(JlaBbmoB, 1999; Xyztojien, 1999; Ctbpobomtob, CyaapeB, 2001). npMHMHbi bo3- 
HMKHOBeHHH onyxojieH b nonyjiRUMH rojibHHa b BepXHeM TeneHHH p. nenopa 
noKa 0CTaK)TCH He BbracHeHHbiMH. 

riapa3umo(payHa eoAbnna (Ta6ji. 5, 6). B cepeziHHe hkdhh y cerojieTKOB rojibH- 
Ha M3 panoHa ycTbH p. FapeBKa m pbi6ok B03pacTa 0+—1 m 3 panoHa noc. ilKiua 
HanuiM cooTBeTCTBeHHO 7 h 8 bmziob napa3HTOB. Pa3JiMHMH b napa3MTo4>ayHe 
3 tmx ziByx rpynn rojibHHa 3aKjnoHaiOTCH npexme Bcero b tom, hto pbi6bi M3 pano- 
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Phc. 2. Kancyjia, oxaejunomafl onyxojib ot 3aopoBOH TKaHH. 
a — onyxo/ib, 6 — Kancyjia, e — MbiiueHHan TKaHb. 

Fig. 2. Capsule separating tumor from intact tissue. 
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Phc. 3. IlpopacTaHHe onyxoJiH b MycKynaTypy. 
a — onyxojib, 6 — npopacTaHHe onyxojieBbix kjictok b Mbimubi, e — MbimeMHaa TKaHb. 
Fig. 3. Invasion of the tumor to the musculature. 
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Ta6jiHua 5 


napa3HTo4>ayHa rojibHHa peuHoro B03pacTa 0+ H3 pa3Hbix boaocmob SacceHHa p. rienopa 
Table 5. The parasite fauna of the minnow ages 0+ from different reservoirs of the Pechora River basin 


BHflbi napa3HTOB 

P. fleMopa b panoHe p. fapeBKa 

P. IleMopa 
b paiioHe 
noc. JlKma 
15.06.2004 
n= 15 

P. fleMopa 
b paiioHe 
ycTbfl p. YHbH 
24.08.2004 
n = 15 

rojibHH c onyxojiflMH 

fojibflH 6e3 onyxojieu 

02.07.2004 
n = 15 

29.07-05.08.2004 
n = 23 

16.06.2004 
n= 15 

02.07.2004 
n= 15 

30.07.2004 
n — 15 

30.07.2004 
n= 15 

Trichodina sp. 

_ 

_ 

_ 

+ 

_ 

_ 

+ 

+ 

Myxobolus bramae Reuss, 1906 

— 

— 

— 

— 

1(0.20) 

— 

— 

— 

M. musculi Keysselitz, 1908 

- 

- 

1(0.20) 

3(0.20) 

— 

— 

— 

— 

M. lomi Donee et Kulakowskaja, 1962 

1(0.20) 

1(0.17) 

6(1.27) 

1(0.13) 

1(1.73) 

— 

1(0.33) 

— 

Dactylogyrus borealis Nybelin, 1936 

- 

- 

1(0.13) 

— 

— 

— 

— 

— 

Gyrodactylus aphyae Malmberg, 1957 

- 

- 

1(0.07) 

?(0.27) 

?(0.27) 

— 

?(0.20) 

?(0.27) 

G. macronychus Malmberg, 1957 

- 

- 

- 

— 

?(0.13) 

— 

1(0.07) 

— 

G. laevi Malmberg, 1957 

- 

- 

— 

1(0.07) 

— 

— 

— 

— 

G. limneus Malmberg, 1964 

- 

— 

— 

— 

?(0.13) 

— 

— 

— 

Schistocephalus nemachili Dubinina, 1959 

- 

— 

— 

— 

— 

— 

— 

1(0.07) 

Allocreadium isoporum (Looss, 1894) 

- 

- 

— 

— 

— 

— 

1(0.13) 

— 

Rhipidocotyle campanula (Dujardin, 1845) 

- 

- 

- 

- 

- 

— 

15(5.67) 

1(0.07) 

Diplostomum phoxini Faust, 1918 

14(15.7) 

23(14.0) 

15(18.0) 

15(14.27) 

15(28.2) 

15(20.40) 

15(4.13) 

15(52.9) 

Apatemon sp. 1. 

1(0.07) 

3(0.30) 

1(0.13) 

4(0.40) 

4(0.40) 

6(0.67) 

— 

— 

Raphidascaris acus (Bloch, 1779) 

- 

4(0.30) 

4(0.40) 

4(0.67) 

3(0.40) 

— 

2(0.33) 

3(0.20) 

Neoechinorhynchus rutili (Muller, 1780) 

— 

1(0.04) 

— 

- 

- 

- 

- 

- 

Hhcjio BHflOB 

3 

5 

7 

8 

8 

2 

8 

6 

Toa poacfleHHB rojibBHa 

2003 

2003 

2003 

2003 

2004 

2004 

2003 

2004 

Bo3pacT pbi6bi 

0+ 

0+-1 + 

0+ 

0+ 

0+—1 • 

0+ 

0+—1 • 

0+ 

fljiHHa Tejia pbi6bi, mm 

21.4 ±0.7 

30.2 ± 1.0 

21.6 ±0.4 

21.9 ±0.5 

30.6 ± 0.4 

14.5 ±0.4 

25.1 ±0.4 

32.9 ± 0.6 




riapa3HT0(})ayHa rojibHHa peHHoro B03pacia 1+ H3 pa3Hbix BOfloeMOB bacceima p. rieuopa 
Table 6. The parasite fauna of the minnow ages 1+ from different reservoirs of the Pechora River basin 


Biiflbi napa3HTOB 

P. Ifenopa b paftoHe p. IapeBKa 

npHTOKH p. neHOpa 

fOJIbHH c OnyXOJIHMH 

rOJIbHH 6e3 
onyxojieH 

P. B. EMejib 
04.07.2000 
n= 15 

P. H. OMpa 
09.07.2002 
n= 15 

P. Kojkhm 
06.07.2002 
n= 14 

04.08.2002 
n = 5 

13.08.2003 
n= 18 

15.08.2003 
n= 15 

Myxidium rhodei Leger, 1905 

1(0.2) 

_ 

1(0.07) 

_ 


_ 

M. musculi Keysselitz, 1908 

1(0.2) 

2(0.11) 

4(0.33) 

2(0.2) 

1(0.13) 

1(7.43) 

M. lomi Donee et Kulakowskaja, 1962 

2(0.8) 

— 

2(0.02) 

— 

1(0.13) 

— 

Dactylogyrus borealis Nybelin, 1936 

— 

1(0.05) 

— 

2(0.2) 

— 

— 

Pellucidhaptor merus (Zaika, 1961) 

— 

— 

— 

— 

— 

1(0.07) 

Gyrodactylus aphyae Malmberg, 1957 

— 

1(0.05) 

— 

?(i.i) 

?(1.47) 

4(0.46) 

G. laevis Malmberg, 1957 

3(0.6) 

4(0.39) 

— 

— 

?(0.13) 

— 

G. limneus Malmberg, 1964 

- 

— 

— 

?(0.27) 

?(0.13) 

— 

G. pannonicus Molnar, 1968 

— 

— 

— 

?(0.4) 

?(0.07) 

— 

G. macronychus Malmberg, 1957 

— 

— 

— 

?(0.07) 

?(0.13) 

— 

G. magnificus Malmberg, 1957 

— 

— 

— 

?(0.2) 

?(0.07) 

— 

Allocreadium isoporum (Looss, 1894) 

— 

— 

— 

1(0.07) 

— 

1(0.28) 

Phyllodistomum folium (Olbers, 1926) 

— 

— 

1(0.13) 

— 

— 

— 

Raphidascaris acus (Bloch, 1779) 

- 

— 

— 

8(1.93) 

7(1.07) 

— 

Diplostomum phoxini Faust, 1918 

5(76.8) 

18(90.1) 

15(93.4) 

14(31.5) 

15(96.7) 

— 

Apatemon sp. 

1(0.4) 

1(0.06) 

— 

— 

— 

— 

Tylodelphys clavata (Nordmann, 1832) 

1(0.2) 

— 

— 

— 

— 

— 

Capillaria tomentosa (Dujardin, 1834) 

— 

— 

— 

— 

— 

1(0.07) 

Rhabdochona phoxini Moravec, 1968 

— 

— 

— 

— 

— 

1(0.07) 

Raphidascaris acus (Bloch, 1779) 

2(0.6) 

9(2.28) 

6(1.07) 

7(0.93) 

9(1.4) 

— 

Neoechinorhynchus rutili (Muller, 1780) 

— 

1(0.06) 

1(0.07) 

— 

1(0.07) 

— 

HhCJIO BHflOB 

8 

8 

7 

11 

12 

6 




Ha noc. 51 Kin a nopaxceHbi MeTanepKapHHMH Rhipidocotyle campanula, a pbi6bi 
b paftoHe ycTba p. lapeBKa — Apatemon sp. B Hanaae moan y ceroneTKOB roabHHa 
6e3 onyxonefi H3 paftoHa ycrbH p. IapeBKa OTMeneHO 8 bhhob napa3HTOB, a y pbi6, 
nopaxceHHbix onyxoaHMH, TOJibKO 3. 

Y pbi6bi B03pacTa 0+—1 c hjihhoh Tejia 30.6 ± 0.4 mm, oTJioBJieHHbix 30 hk>hh, 
no-npexcHeMy 6biao 8 bhhob napa3HTOB. Y roabHHa c hhhhoh Teaa 14.5 ± 0.4 mm 
hx Bcero 2 BHfla. V pw6w c hhhhoh Teaa 30.2 ± 1.0 mm, nopaxceHHoil onyxoaa- 
mh, OTMeTHiiH 5 bhhob napa3HTOB. 3to oco6h roabHHa npouuioro rona poxcne- 
hh a, t. e. BCKOpe oh noaxceH HocTnrHyTb B03pacTa 1+, y KOToporo o6mhho 6bi- 
BaeT ropa3flo Oonbuie bhhob napa3HTOB. 

B cepeflHHe aBrycTa b pa ho He ycTbH p. TapeBKa y roabHHa 6e3 onyxoaen bo 3- 
pacTa 1+ HauuiH 7 bhhob napa3HTOB, y roabHHa c onyxoaHMH — 8. V pbi6bi 6e3 
onyxoaeM H3 npyrnx BonoeMOB 6acceiiHa p. IleHopa 3aperHCTpnpoBajiH 11—12 bh- 
HOb napa3HTOB, y roabHHa H3 p. Koxchm — 6. B nocaenHeM cayaae roubHH ot- 
JiOBaeH H3 BOfloeMa, noflBeprHyroro CHUbHefluieMy aHTponoreHHOMy B03fleiiCTBHK). 

HiaK, y roabHHa b B03pacTe 0+ h 0+—1 c onyxoaHMH h 6e3 onyxoaeii hhcho 
bhhob napa3HTOB pa3JiHHHO, Toraa KaK y pbi6bi c onyxoaHMH h 6e3 onyxoaen 
B B03paCTe 1+ HHCaO BHflOB napa3HTOB npaKTHHeCKH OflHHaKOBO. 

KoMnoHenmubie coo6w,ecmea napa3umoe eo/ibnua. Bee H3yneHHbie coo6mecTBa 
napa3HTOB HByxaeTHero roabHHa no cbohm xapaKTepucTHKaM Moryr 6biTb orae- 
ceHbi k He3peabiM (ia6a. 7). flan hhx xapaKTepHbi BbicoKHe 3HaaeHHH hhhck- 
ca aOMHHHpOBaHHfl; HH3KHe — HHaeKCOB BbipaBHeHHOCTH BliaOB H IIIeHHOHa; 
HMeeTca apKO BbipaxceHHbiH BHa-aoMHHaHT. 3a HCKaiOHeHneM oflHoro cayaaa, 
3to Diplostomum phoxini. B cooomecTBax H3 Bcex MecT, MCKaionaa p. Koxchm, 
npeo6aaaaK)T aaaoreHHbie bhah h BHabi—cneiiHaaHCTbi. CooOmecTBO napa3H- 
tob pbi6 H3 p. Koxchm OTaimaeTCH ot npynix cooomecTB npeoOaaaaHHeM b hcm 
aBToreHHbix bhhob h bmhob— re h epan hctob . Bna-aoMHHaHT Myxobolus musculi, 
bhhhmo, pa3BHBaeTca, KaK ycTaHOBaeHO aaa nccneaoBaHHbix bhhob MHKeocno- 
PHUHH (Wolf, Markiw, 1984; Corlis, 1985; YeneHCKaa, 1993; Bopohhh, 2001), 
c yaacTHeM onnroxeT. 

B «rpacJ)HHecKOH cipyKType» napa3HTapHoro coo6mecTBa roabHHa B03pac- 
Ta 1+ 6e3 onyxoaeii H3 pex IleHopa b panoHe p. TapeBKa, H. OMpa, B. EMeab 
BbiaeaaeTca no 3 rpynnw bhhob (pnc. 4); b cooomecTBax napa3HTOB roabHHa 
c onyxoaHMH — 4 (pnc. 5); b cooOmecTBe H3 p. Koxchm — 2 (pnc. 4). B sthx 
caynaax cyMMbi ouih6ok ypaBHeHHH perpeccnn MeHee 0.250 (Ta6a. 8), hto yxa- 
3biBaeT Ha c6aaaHCHpoBaHHOCTb 6noMacc bhhob, BxoaamHx b cocTaB coo6- 
mecTB napa3HTOB HByxaeTHero roabHHa. Hannane b coo6mecTBe napa3HTOB Me¬ 
Hee 3 rpynn bhhob Ha6aioaaeTCH b coo6mecTBax Moaoan pbi6, y B3pocabix pbi6 
H3 3arpH3HeHHbix nan HapymeHHbix BoaoeMOB h b 3peabix coo6mecTBax b co- 
ctohhhhx <J>opMHpoBaHHH h pa3pyuieHHH (/(opoBCKHX, 1999a, 6, 2000a— b; ,D,o- 
Pobckhx, ToaHKOBa, 2001, 2004a, 6). 

Coo6mecTBa napa3HTOB Moaoan roabHHa (0+), BHe 33 bhchmocth ot nopa- 
xceHHocTH onyxoaHMH, no BiiaaenmiM HHaeKCOB (ra6a. 9) cooTBeTCTByiOT TaKO- 
bmm y pbi6 B03pacTa 1+ (Ta6a. 7) h xapaKTepH3yiOTCH KaK He3peabie. CooOmecT- 
Ba napa3HTOB xo3HeB B03pacTa 0+—1 npuSanxcaiOTCH no 3HaneHHHM HHaeKCOB 
k 3peabiM cooOmecTBaM, HMeiomHM bmcokhc 3HaneHHH HHaeKCOB IIIeHHOHa 
H BbipaBHeHHOCTH BHHOB, HH3KHe — HHaeKCa aOMHHHpOB3HHH (Ta6a. 9). 

AHaaH3HpyeMbie cooOmecTBa Moaoan roabHHa o6pa30BaHbi 2—3 rpynnaMH 
BHaOB (pHC. 6), HTO COraaCyeTCH C HMeiOUIHMHCH aaHHbIMH (ZlopOBCKHX, 2002a). 
CyMMbi ouihGok ypaBHeHHii perpeccnn, onHCbiBaiomHX pa36poc 3HaneHHH 6 ho- 
Macc bhhob, BxoaniiiHx b coo6mecTBo, 3HaHHTeabHO HHxce 0.250 (Ta6a. 10). 
«rpacJ)HHecKaH CTpyicrypa» coo6uiecTB napa3HTOB ceroaeTKOB roabHHa c onyxo- 
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Ta6jiniia 7 

XapaKTepHCTHKa KOMnoHeHTHbix coo6mecTB napa3HTOB rojibflHa B03pacT 1+ H3 p. flenopa 
Table 7. The characteristics of the parasite component communities of the minnow ages 1+ fromthe Pechora River 


rioKa3aTejiH 

P. fleMopa b paftoHe ycTba p. fapeBKa 

npHTOKH p. fleMOpa 

Pbi6a c onyxojiHMH 

Pbi6a 6e3 onyxojieft 

P. B. EMejib 
04.07.2000 

P. H. OMpa 
09.07.2002 

P. Koxhm 
06.07.2002 

04.08.2002 

13.08.2003 

15.08.2003 

MccjienoBaHo pbi6 

5 

18 

15 

15 

15 

15 

06mee hhcjio bhuob napa3HTOB 

8 

8 

7 

11 

12 

6 

06mee hhcjio oco6eH napa3HTOB 

400 

1675 

1429 

552 

1522 

120 

06mee 3Ha*ieHHe ycjioBHow 6noMaccbi 

67.4 

356.3 

220.2 

89.3 

236.9 

29.3 

KojiHHecTBO aBToreHHbix bhuob 

5 

6 

6 

10 

11 

6 

KoJinnecTBo ajuioreHHbix bhuob 

3 

2 

1 

1 

1 

0 

TfojiJi oco6eii aBToreHHbix bhuob 

0.030 

0.031 

0.020 

0.145 

0.047 

1.0 

flojui 6noMaccbi aBToreHHbix bhuob 

0.121 

0.310 

0.025 

0.190 

0.062 

1.0 

^ojui oco6eii ajuioreHHbix bhuob 

0.970 

0.969 

0.980 

0.855 

0.953 

0 

^ojui 6HOMaccbi ajuioreHHbix bhjiob 

0.879 

0.690 

0.975 

0.810 

0.938 

0 

KoJIH^eCTBO BHJIOB CneilHajIHCTOB 

2 

5 

2 

7 

8 

3 

,Hojui oco6en bhjiob cneunajiHCTOB 

0.970 

0.974 

0.983 

0.915 

0.974 

0.088 

,5ojui 6noMaccbi bhjiob cneunajiHCTOB 

0.868 

0.702 

0.978 

0.884 

0.965 

0.104 

KoJIHHeCTBO bhjiob reHepajiHCTOB 

6 

3 

5 

4 

4 

3 

flojui oco6eii bhjiob reHepajiHCTOB 

0.030 

0.026 

0.017 

0.085 

0.026 

0.912 

flojui 6noMaccbi bhjiob reHepajiHCTOB 

0.132 

0.298 

0.022 

0.116 

0.035 

0.896 

floMHHaHTHbiii bhji no HHCjiy oco6en 

D. phoxini 

D. phoxini 

D. phoxini 

D. phoxini 

D. phoxini 

Myxobolus musculi 

flOMHHaHTHblH BHJI no 3HaHCHHK) 6HOMaCCbI 

D. phoxini 

D. phoxini 

D. phoxini 

D. phoxini 

D . phoxini 

Myxobolus musculi 

XapaKTepHCTHKa jiOMHHaHTHoro bhji a 

c/aji 

c/aji 

c/aji 

c/aji 

c/aji 

r/aB 

MHjieKc Beprepa-flapKepa no nncjiy oco6en 

0.962 

0.968 

0.980 

0.855 

0.953 

0.867 

Mhuckc Beprepa-flapKepa no 6noMacce 

0.944 

0.689 

0.975 

0.810 

0.938 

0.859 

BbipaBHeHHocTb bhjiob no nncjiy oco6eii 

0.110 

0.082 

0.063 

0.282 

0.110 

0.308 

BbipaBHeHHocTb bhjiob no 6noMacce 

0.145 

0.240 

0.082 

0.334 

0.138 

0.336 

MHjieKc IUeHHOHa no nncjiy oco6eii 

0.228 

0.171 

0.122 

0.677 

0.272 

0.551 

MHjieKc IUeHHOHa no 3HaneHH5iM 6noMaccbi 

0.302 

0.693 

0.160 

0.801 

0.342 

0.603 





Phc. 4. BapHauHOHHbie KpHBbie ycjiOBHbix bHOMacc napa3HTOB rojibHHa (B03pacT 1+) H3 HeKOTOpbix 

ynacTKOB SacceHHa p. nenopbi. 

a — p. H. OMpa (09.07.2002); 6 — o-b Kojkmm (06.07.2002); e — p. EMejib (04.07.2000); e — p. rienopa b paftoHe 

ycTba p. TapeBKa (15.08.2003). 

Fig. 4. Variational curves of the conditional biomasses of parasites in the minnow aged 1+ from some 

parts of the Pechora River basin. 



Phc. 5. BapHaunoHHbie KpHBbie ycjiOBHbix bHOMacc napa3HTOB rojibHHa, nopaxceHHoro onyxojiHMH 
H3 ycTbH p. TapeBKH (SaccettH p. IleHopbi). 

a - 04.08.2002 (n = 5); 6 - 13.08.2003 (n = 18); <? - 02.07.2004 (n = 15); 2 - 29.07.2004-05.08.2004 (n = 23). 

Fig. 5. Variational curves of the conditional biomasses of parasites in the minnow aged 1+ and affected 
by tumors from the Garevka River entry (the Pechora River basin). 



Phc. 6. BapHaiiHOHHbie KpHBbie ycjiOBHbix bHOMacc napa3HTOB rojibHHa (B03pacT 0+) H3 BepXHero 

TeneHHfl p. nenopbi. 

a — paftoH noc. Arana (15.06.2004); 6 — paftoH ycTbH p. YHbfl (24.08.2004); e — paftoH ycTbH p. TapeBKa 
(16.06.2004); z — paftoH ycTbH p. TapeBKa (02.06.2004); d — paftoH ycTba p. TapeBKa (30.07.2004); e — paftoH ycTbfl 

p. TapeBKa (30.07.2004). 

Fig. 6. Variational curves of the conditional biomasses of parasites in the minnow aged 0+ from 

the upstream of the Pechora River. 
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Ta6;mua 8 

Ko3(J)(|)HUHeHTbi ypaBHeHHH perpeccHH, xapaKTepH3yiomHX coo6mecTBa napa3HT0B rojibima 

B03pacia 1+ H3 p. rienopa 

Table 8. Coefficients of the regression equations characterizing parasite communities 
in the minnow ages 1+ from the Pechora River 


Bohotokh 

YpOBHH 

a 0 

a i 

m y * x 

PaiioH ycTbfl p. TapeBKa 

Tojimih c onyxojiBMH 

IlepBbiH -0.344 

1.396 

0 

04.08.2002 r. 

BTOpOM 

-0.345 

1.082 

0 


TpeTHH 

-0.104 

1.448 

0 


MeTBepTbIM 

-1.463 

-4.792 

0 


cyMMa 

-2.256 

-0.866 

0 

PaiioH ycTbH p. TapeBKa 

TlepBbiH 

-0.822 

4.526 

0 

13.08.2003 r. 

BTOpOH 

— 

— 

— 


TpeTHM 

-0.175 

1.494 

0.144 


HeTBepTbiii 

— 

— 

— 


cyMMa 

-0.997 

6.020 

0.144 

PaiioH ycTbH p. TapeBKa 

TOJIbHH 6 

IlepBbiH 

e3 onyxojieH 



15.08.2003 r. 

BTOPOM 

1.461 

-1.481 

0.077 


TpeTHH 

2.302 

-0.471 

0.047 


cyMMa 

3.762 

-1.953 

0.124 

P. B. EMejib 

IlepBbiH 

1.349 

-0.315 

— 

04.07.2000 r. 

BTOpOM 

1.793 

-0.630 

0.104 


TpeTHH 

1.258 

-0.669 

— 


cyMMa 

4.400 

-1.614 

0.104 

P. H. OMpa 

IlepBbiH 

— 

— 

— 

09.07.2002 r. 

BTOpOH 

1.701 

-0.516 

0.199 


TpeTHH 

1.484 

-0.562 

0.069 


cyMMa 

3.185 

-1.078 

0.268 

P. Koxchm 

IlepBbiH 

0.874 

-0.271 

0 

06.07.2002 r. 

BTOpOH 

1.060 

-0.606 

0.144 


cyMMa 

1.934 

-0.877 

0.144 


JIHMH COCTOHT H3 3 rpyiHI BHflOB (pHC. 5), XOTfl OHH H 06pa30BaHbI MeHbHIHM 
hhcjiom bhjiob, neM coo6mecTBa napa3HTOB rojibHHa 6e3 onyxojien (Ta6ji. 5, 9). 

HTaK, coo6mecTBa napa3HTOB rojibHHa B03pacTa 1+ c onyxojiHMH OTjmnaiOT- 
ch 6ojibuiHM hhcjiom rpynn bhjiob b cbocm cociaBe, neM coo6mecTBa napa3HTOB 
jlByxjieTHHx pbi6 6e3 onyxojien. Coo6mecTBa napa3HTOB mojiojih rojibHHa c ony- 
XOJIHMH OTJIHHHbl OT C 006 meCTB napa3HTOB 0AH0B03paCTH0H pbl6bl 6e3 onyxo- 
Jieft TOJIbKO HHCJIOM BXOflflmHX B HX COCTaB BHflOB. 


OBCyaCJEHHE 

B 3KOJiorHHecKH 6jiaronojiyHHbix panoHax, tjxz MajioBepoHTHo B03jieHCTBHe 
Ha opraHH3Mbi 6ojibniHHCTBa onyxojiepojiHbix (jjaicropoB, nacTOTa BCTpenaeMO- 
cth onyxojieft y opraHH3MOB He npeBbimaeT 3 %. TaK, b hhcthx h oraocHTejibHo 
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TaGjinua 9 

XapaKTepHCTHKa KOMnoHeHTHbix cooGmecTB napa3HTOB rojibHHa B03pacTa 0+ M3 p. B. flenopa 
Table 9. The characteristics of the parasite component communities in the minnow ages 0+ from the upstream of the Pechora River 


Bmibi napa3HTOB 

P. fleMopa b paftoHe p. fapeBKa 

P. rienopa 

P. FleHopa 

fOJIbHH c onyxojiHMH 

fojibHH 6e3 onyxojieft 

b paftoHe 

b paftoHe 


02.07.2004 

29.07-05.08.2004 

16.06.2004 

02.07.2004 

30.07.2004 

30.07.2004 

15.06.2004 

24.08.2004 

HccjieaoBaHO pbi6 

15 

23 

15 

15 

15 

15 

15 

15 

06mee hhcjio bhjiob napa3MTOB 

3 

5 

7 

8 

8 

2 

7 

6 

Bo3pacT McejieflOBaHHOM pbi6bi 

0+ 

0+-1+ 

0+ 

0+ 

0+—1 • 

0+ 

0+—1 • 

0+ 

JXJMHa Tejia HccjiejiOBaHHOH pbi6bi 

21.4 ±0.7 

30.2+ 1.0 

21.6 + 0.4 

21.9 ±0.5 

30.6 ± 0.4 

14.5 ± 0.4 

25.1 ±0.4 

32.9 ± 0.6 

To,a poxcaeHHH pw6bi 

2003 

2003 

2003 

2003 

2004 

2004 

2003 

2004 

06mee hhcjio oco6en napa3HTOB 

239 

342 

303 

240 

472 

316 

163 

803 

06mee 3HaneHHe ycjiOBHOH SnoMaccbi 

73.3 

36.1 

48.7 

37.5 

88.3 

49.3 

32.7 

135.7 

KojiHHecTBO aBToreHHbix bhjiob 

1 

3 

5 

5 

6 

0 

6 

3 

KojiMHecTBO ajuioreHHbix bhjiob 

2 

2 

2 

2 

2 

2 

1 

2 

Aojih oco6en aBToreHHbix bhjiob 

0.012 

0.035 

0.102 

0.083 

0.091 

0 

0.620 

0.010 

J^ojih SnoMaccbi aBToreHHbix bhjiob 

0.001 

0.291 

0.140 

0.087 

0.250 

0 

0.736 

0.011 

Aojih oco6en ajuioreHHbix bhjiob 

0.988 

0.965 

0.898 

0.917 

0.909 

1.0 

0.380 

0.990 

J^ojih SnoMaccbi ajuioreHHbix bhjiob 

0.999 

0.709 

0.860 

0.913 

0.750 

1.0 

0.264 

0.989 

KojiHHecTBO bhjiob cneunajiHCTOB 

1 

1 

4 

4 

5 

1 

4 

2 

Aojih oco6en bhjiob cneuwajiHCTOB 

0.983 

0.944 

0.964 

0.921 

0.968 

0.968 

0.436 

0.994 

Aojih SnoMaccbi bhjiob cneunajiHCTOB 

0.987 

0.667 

0.962 

0.915 

0.824 

0.952 

0.322 

0.903 

KojiHHecTBO bhjiob reHepajiHCTOB 

4 

2 

3 

3 

3 

1 

3 

3 

Aojib oco6en bhjiob reHepajiHCTOB 

0.017 

0.056 

0.036 

0.079 

0.032 

0.032 

0.564 

0.006 

j^OJIfl SHOMaCCbl bhjiob reHepajiHCTOB 

0.013 

0.333 

0.038 

0.085 

0.176 

0.048 

0.678 

0.097 

^OMHHaHTHbiH BHji no nncjiy ocoGen 

D. phoxini 

D. phoxini 

D. phoxini 

D. phoxini 

D. phoxini 

D. phoxini 

Apatemon sp. 

D. phoxini 

j^OMHHaHTHbiH bhji no 3HaHeHHK) SwoMaccbi 

To xce 

To xce 

To ace 

To ace 

To ace 

To ace 

To ace 

To xce 

XapaKTepHCTHKa jiOMHHaHTHoro BHjia 

c/aji 

c/aji 

c/aji 

c/aji 

c/aji 

c/aji 

r/aji 

c/aji 

HHjieKC Beprepa-FIapKepa no nncjiy ocoben 

0.983 

0.944 

0.891 

0.892 

0.896 

0.968 

0.521 

0.989 

HHjieKC Beprepa-FIapKepa no GnoMacce 

0.987 

0.067 

0.850 

0.875 

0.734 

0.952 

0.654 

0.897 

BbipaBHeHHOCTb bhjiob no nncjiy ocoGen 

0.140 

0.183 

0.249 

0.263 

0.235 

0.203 

0.555 

0.047 

BbipaBHeHHOCTb bhjiob no GnoMacce 

0.083 

0.175 

0.309 

0.297 

0.429 

0.279 

0.489 

0.235 

HnaeKc IIIeHHOHa no nncjiy ocoGen 

0.291 

0.382 

0.485 

0.513 

0.488 

0.140 

1.080 

0.075 

HHjieKC IIIeHHOHa no 3HaneHH5iM GnoMaccbi 

0.239 

0.507 

0.601 

0.582 

0.892 

0.191 

0.951 

0.377 





Ta6jiHua 10 

Ko3(J)(J)HUHeHTbi ypaBHeHHM perpeccHH, xapaKTepH3yiomHX coo6mecTBa napa3HTOB rcuibHHa 

B03pacTa 0+ H3 p. B. IIe40pa 

Table 10. Coefficients of the regression equations characterizing parasite communities 
in the minnow ages 0+ from the upstream of the Pechora River 


Boaotokh 

ypOBHH 

a 0 

a i 

m y * x 


TojibHH c onyxojWMH 



PanoH ycTbH p. TapeBKa 

IlepBbiH 

-0.157 

0.561 

0 

29.07-05.08.2004 r. 

BTOpOH 

— 

— 

0 


cyMMa 

-0.157 

0.561 

0 


TojibHH 6e3 onyxojieM 



PanoH ycTbH p. TapeBKa 

IlepBbiH 

1.189 

-0.319 

— 

16.06.2004 r. 

BTOpOH 

1.110 

-0.615 

0.195 


cyMMa 

2.299 

-0.934 

0.195 

PanoH ycTbH p. TapeBKa 

BTOpOH 

1.154 

-1.070 

0.112 

02.07.2004 r. 

cyMMa 

1.154 

-1.070 

0.112 

PanoH ycTbn p. TapeBKa 

IlepBbiH 

1.954 

-0.471 

0.044 

30.07.2004 r. 

BTOpOH 

1.552 

-0.406 

0.056 


cyMMa 

3.506 

-0.877 

0.100 

PaiioH noc. Riana 

IlepBbiH 

2.417 

-0.766 

— 

15.06.2004 r. 

BTOpOH 

1.251 

-0.426 

0.104 


cyMMa 

3.668 

-1.192 

0.104 

PaiioH ycTb« p. YHbfl 

IlepBbiH 

1.467 

-0.306 

— 

24.08.2004 r. 

TpeTHH 

-0.614 

-0.729 

— 


cyMMa 

0.853 

-1.035 

- 


HHCTbix paftoHax MHCTOTa onyxo;ieH y mhkchh Koaeoaaacb ot 0.6 no 2.8 % (Falk- 
mer et al., 1977; umt. no: MabHHUKun n ap., 1994). HacTOTa BCTpenaeMOCTH 
onyxoueil y comhkob m paayxHon (Jjopejin H3 hhctoto jiecHoro 03epa b OHTapno 
cocTaBJuma 1.98 n 0.65 % cootbctctbchho (EoroBCKHH, 1997). Y myKH b aec- 
hom cjia6o 3arpH3HeHHOM 03epe aHM<i)ocapKOMbi perHCTpnpoBaaH c nacTOTOH 
0.9 % (Brown et al., 1976). B p. Ooxe (HnKaro, CIIIA), 3arpa3HeHHOH He<|)Te- 
npoayicraMH h apyrnMH BemecTBaMH, npoueHT pbi6 c onyxoaaMH b cpeaHeM co- 
CTaBHJi 4.38 % no cpaBHemno c 1.03 % b oTHOCHTeabHO hhctom aecHOM 03epe 
6acceiiHa BeaHKnx 03ep (KaHaaa) (Brown et al., 1976). Flo aaHHbiM bckphthh 
XHBOTHbix, b tom *mcae pbi6, nom6uiHx b 30onapKax, b 3 % caynaax npuMHHoii 
rn6ejm 6biJin onyxojin (fleMHH, .HeMHH, 1975; uht. no: AranoBa, ByrpnMOBa, 
1984). BcTpenaeMocTb onyxojien y pbi6 H3 BoaoeMOB, noaBepxeHHbix 3arpa3He- 
hhk), HepeflKO nocTHHaeT 20 % (CrapoBOHTOB, 1997, 2003; CrapoBOMTOB, Cyaa- 
peB, 2001). 3KCTeHCHBH0CTb nopaxceHna onyxoaaMH roabHHa H3 p. Ileaopa Ha 
TeppuTopHH Ileaopo-HabiacKoro rocyaapcTBeHHoro npnpoaHoro 3anoBeaHHKa 
paBHa 0.02—3 %, hto xapaKTepHO aaa He3arpa3HeHHbix panoHOB. 

HaMjieHHbie onyxojin HaxoaaTca b cocToaHnn nporpeccnn (reoprueB, 2000), 
Ha hto yKa3biBaroT BpacTaHne b hhx KpoBeHOCHbix cocyaoB h o6pa30BaHHe Me- 
TaCT330B y HeKOTOpbIX pblOOK. 

Onyxoab — 3 to aBTOHOMHoe naTonornnecKoe pa3pacTaHHe KaeTOK TKaHeft, 
xapaKTepH3yromeeca paaoM ocoGeHHOCTeii h Bbi3B3HHoe onpeaeaeHHbiMH Hapy- 
uieHHaMH b peryanpyioinHx cHCTeMax opraHH3Ma, a noTOMy oKa3biBaiomee na- 
ToaornaecKoe B03aencTBne Ha opraHH3M b neaoM (Xyaoaen, 1976, 1999). Flen- 
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CTBHTeJIbHO, HCCJie^OBaHHblH TOJIbHH B03paCTa 1+ C OnyXOJIHMH HMeeT 6ojiee 
MejiKHe pa3Mepbi n MeHbinnn Bee Tejia n HecKOJibKO 3aMejuieHHbin pocT no 
cpaBHeHHK) c oco6hmh OTyxjieTHero rojibHHa 6e3 onyxojien. B to xce BpeMH pa3- 
jihhhh b Bece, jyinHe Tejia n ynnTaHHOCTn nopaxceHHbix n HenopaxceHHbix ony- 
xojihmh cerojieTKOB rojibHHa CTaracranecKn He^ocTOBepHbi. riocjie^Hee, B03- 
moxcho, oGtHCHHeTCH He6ojibiiiHM cpoKOM B03^encTBHH npouecca pOCTa HOBO- 
o6pa30BaHHH Ha opraHH3M pbi6bi B03pacTa 0+. B KOHue JieTHero ce30Ha ph6kh 
c onyxojiHMH n 6e3 onyxojien pa3JinnHbi n no noBe^eHHio. 

H3MeHeHne 4)n3nojiornnecKoro coctohhhh opraHH3Ma rojibHHa B03pacTa 1+ 
c onyxojiHMH npnBOjinT k TOMy, hto Ha (J)OHe coxpaHeHnn npaKTnnecKn ojinHa- 
koboto c ^ByxjieTHHMH xo3HeBaMH 6e3 onyxojien Ha6opa napa3HTOB n KOJinnecT- 
Ba nx oco6en (Ta6ji. 7), coo6mecTBa napa3HTOB pbi6bi c onyxojiHMH hmciot 
4 rpynnbi bkjxob , a coo6mecTBa napa3HTOB oco6en 6e3 onyxojien — 3. Coo6- 
mecTBa xce napa3nTOB MOJiojin rojibHHa c onyxojiHMn no nncjiy rpynn bujxob n 
KOJinnecTBy oco6en napa3nTOB b hhx He OTJinnaiOTCH ot coo6mecTB napa3HTOB 
pbi6bi 6e3 onyxojien, ho nncjio BnjioB napa3nTOB b Hnx pa3JinHHO (Ta6ji. 9). 

Pa6oTa BbinojmeHa npn (JjnHaHCOBon nozmepxcKe PoccnncKoro (j)OH,aa (J)yH- 
MMeHTajibHbix nccjiejiOBaHnn (npoeKT Nq 04-04-96030). 
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THE OCCURRENCE OF TUMORS 
IN THE MINNOW PHOXINUS PHOXINUS (L.), 

THEIR INFLUENCE UPON THE PARASITE FAUNA, 

COMPONENT COMMUNITY OF PARASITES, AND ORGANISM OF THE HOST 

G. N. Dorovskikh, V. A. Sedriseva, V. G. Stepanov, E. I. Boznak 
Key words : fish parasites, component community, tumor, Phoxinus phoxinus. 

SUMMARY 

The occurrence of tumors, their influence upon the organism of Phoxinus phoxinus (L.), 
its parasite fauna, and parasite component community were investigated in the upstream of 
the Pechora River. According to the data obtained, tumors could occur in the fishes of eve¬ 
ry age group, but one-year (0+) or two-year (1+) old minnow is affected by tumors more 
frequently. The tumors lesion extensiveness ranges from 0.02 to 3 %. From 1 to 3 tumors 
were recorded on one fish specimen. The investigated tumors were in progressive stage 
(Georgiev, 2000), since the vascular ingrowth and dissemination (in few cases) of the tu¬ 
mors were observed. Tumors are colored in intensive-black and taupe. The taupe tumors 
usually have a compact capsule at its peripheries, which isolates affected tissue from muscle 
fibers. In the intensive-black tumors the invasion of tumor cells to the adjacent transversal 
striated musculature is observed. Distinct symptoms of necrosis are revealed in all slides of 
the new growths. Blood vessels are formed in most tumors, and the blood flow is recorded 
before the completion of the vessels forming, that apparently supplies the tumors feeding. 
Metastases in different organs revealed in several minnow specimens. Tumor affected indi¬ 
viduals of the minnow has parasite species complex practically identical (by species list and 
quantity) with the same of the even-aged unaffected fishes. However, the parasite compo¬ 
nent communities of the affected individuals are characterized by 4 groups of species, while 
the parasite component communities of the intact individuals — by 3 groups. The parasite 
communities of affected and unaffected one-year fishes are similar by the number of the 
groups of species, but differ in the number of species. 
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